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a b s t r a c t 

Chondroblastoma is a rare, benign neoplasm usually located in the epiphyses and apophy- 

ses of the long bones in the immature skeleton. Radiologically, these tumors have a clas- 

sic appearance of a lytic lesion with chondroid matrix surrounded by a thin sclerotic rim. 

Here, we describe the case of a 5-year-old male who presented with a chondroblastoma 

unusually located exclusively in the metaphyseal region, which led to an elusive diagnosis. 

The presence of tumors outlying the traditional location or epidemiological spectrum, along 

with the potential for histopathological misdiagnosis, can pose a diagnostic and therapeutic 

challenge for the treating team. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Chondroblastoma is a rare, benign neoplasm often located
in the epiphyses and apophyses of long bones [1] . Repre-
senting approximately 1%-2% of all primary bone tumors,
chondroblastoma occurs more commonly in children, ado-
lescents, and young adults [2] . It characteristically affects
males more than females at a ratio of 2:1 [3] . Chondroblas-
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tomas most frequently involve the proximal tibia followed
by the distal femur, proximal femur and proximal humerus
[ 4 ,5 ]. Patients commonly report gradual onset of bone pain,
swelling and joint stiffness, and on physical examination
decreased range of motion, muscular atrophy, and tenderness
can be encountered [6] . Radiographically, chondroblastomas
appear as an osteolytic lesion with a thin sclerotic rim, often
involving the medullary cavity rather than the cortex [7] .
Histologically, there is an increase in chondroblasts, the
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Fig. 1 – Right knee AP (A) and lateral (B) radiograph demonstrating a lytic eccentric lesion of the proximal tibia metaphysis 
surrounded by a thin sclerotic rim. The lesion does not invade the physis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

immature precursors to chondrocytes, and giant cells [3] .
Chondroblastomas were found to express an H3F3B K36M
point mutation which can aid in the correct identification of
the tumor [8] . Intralesional curettage with adjuvants, such
as phenol or hydrogen peroxide, is the gold standard for
treatment [1] . Here we describe the case of a 5-year-old male
who presented with a chondroblastoma unusually located
exclusively in the metaphyseal region, which led to an elusive
diagnosis. 

Case report 

A 5-year-old male without any relevant prior medical history,
presented to the orthopedic service for consultation due to
a chief complaint of right knee pain for the past 6 months.
The pain had been intermittent and occurred without any
trauma history. There was no associated fever or weight loss.
The patient presented multiple times to the local emergency
department (ED); however, no definitive diagnosis was made,
and the patient was discharged on mild pain medication. Dur-
ing the last ED visit, a radiograph was obtained which demon-
strated a proximal tibia metaphyseal lesion which prompted
the orthopedic referral. The lesion was reported as having
clear margins, with a mixed (lytic/blastic) matrix pattern, no
periosteal reaction and no physeal involvement ( Fig. 1 ). On
physical examination during the orthopedic consultation the
patient presented with no knee swelling, no skin changes,
no local warmth or erythema, and positive tenderness to
palpation of the proximal right tibia ( Fig. 2 ). A decision was
then made to request advanced imaging studies. On a CT
scan without contrast the lesion presented with a cystic
appearance and sclerotic margins; again, no physeal in-
volvement or periosteal reaction was noted ( Fig. 3 ). An MRI
with and without contrast was also obtained demonstrat-
ing a multilocular cystic lesion with well-defined margins,
fluid-fluid levels and contrast enhancement ( Fig. 4 ). Given
the patient’s age, imaging characteristics and metaphyseal
bone location the differential diagnoses of aneurysmal bone
cyst and simple bone cyst were proposed. The patient was
then taken to the operating room for a fluoroscopic guided
percutaneous biopsy ( Fig. 5 ). On histopathological analysis
medium-size cells were observed with eosinophilic cytoplasm
and chondroid matrix with calcifications and fibrosis. Occa-
sional multinucleated cells as well as areas of pericellular
calcification in a “chicken-wire” pattern were also present
concluding the diagnosis of chondroblastoma of the proximal
tibia metaphysis ( Fig. 6 ). The patient then underwent a sur-
gical procedure for curettage of the lesion with high burr as
adjuvant, followed by filling of the area with bone allograft.
At a 6-month follow-up the patient was pain-free, with
full range of motion and radiographic healing of the lesion
( Fig. 7 ). 
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Fig. 2 – Clinical images of the patient on initial presentation at the orthopedic service demonstrating no inflammatory signs 
of the right knee. 

Fig. 3 – Right knee CT scan without contrast coronal (A), sagittal (B), and axial (C) views demonstrating a well-demarcated 

lytic lesion of the proximal tibia metaphysis with a chondroid matrix. No physeal involvement is noted. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

Chondroblastoma was initially described by Kolodny in 1927
and was followed by Codman who described the tumor in a
proximal humerus location, which was since then designated
as a “Codman’s tumor” [ 9 ,10 ]. The lesion’s main features are
its location within a secondary ossification center in an imma-
ture skeleton and the presence of chondroblast surrounded
by chondroid matrix with calcifications in a “chicken-wire”
shape noted on histopathological analysis [1] . Even though
most chondroblastomas are found in the epiphysis, 50%
are capable of extending beyond the growth plate and into
the metaphysis [ 5 ,11 ]. Less than 2% of chondroblastomas
are located completely outside of the epiphysis, either on
the diaphysis or the metaphysis of a long bone, with scarce
cases reported in the literature, such as the rare case of our
patient [12] . 

On imaging studies, chondroblastomas have a classic
appearance which can easily suggest the diagnosis when
present on a young patient and in the usual epiphyseal
region [11] . The lesion is almost always in an eccentric
intramedullary location, even though literature reports of
extremely rare tumors in the intracortical setting exist [ 13 ,14 ].
On radiographic images, the tumor usually presents as a lytic
lesion with well-demarcated margins, a thin sclerotic rim and
chondroid matrix [15] . The area affected may be expanded,
and in more rare circumstances, a cortical breakthrough with
soft tissue extension may occur [ 16 ,17 ]. CT scans can reveal
the lesion in more detail, demonstrating cortical thinning
as well as intramedullary calcifications [18] . On MRI, these
tumors are usually hypointense in T1-weighted images and
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Fig. 4 – Right knee MRI with Gadolinium contrast coronal STIR (A), sagittal T1 (B) and axial T1 fat-suppressed with contrast 
(C) views showing a proximal metaphysis lesion with surrounding edema, fluid-fluid levels and heterogeneous 
enhancement. 

Fig. 5 – Images from the percutaneous image-guided biopsy and the gross sample obtained. 

 

 

 

 

 

 

 

 

 

 

 

 

 

have a variable T2-weighted sequences appearance. Periosteal
reaction as well as surrounding edema may be present. In
Gadolinium-contrasted sequences peripheral, lobular and
septal enhancement are noted [19] . 

Despite its oftentimes classical appearance, diagnosis
must be confirmed by tissue sampling and histopatho-
logical analysis, especially in cases outlying the usual
epidemiological spectrum or anatomic location. Furthermore,
depending on the age of the patient, imaging features and
bone region, several differential diagnoses can be proposed
such as aneurysmal bone cyst, giant cell tumor of bone,
chondroblastoma-like osteosarcoma, clear cell chondrosar-
coma, and eosinophilic granuloma, among others [11] . On
histopathological analysis, the lesion is characterized by
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Fig. 6 – Microscopic image H&E ×100 (A) and ×400 (B) demonstrating a mesenchymal medium-size cell proliferation with 

mildly eosinophilic cytoplasm. Occasional giant cells and scarce chondroid matrix are observed. Fibrosis and calcifications 
in a “chicken-wire” pattern are also present. 

Fig. 7 – Postoperatory radiographic progress at 2 weeks (A), 2 months (B), and 6 months (C) from the definitive treatment. (D) 
Clinical images of the patient at 6-month follow-up demonstrating full range of motion of the right knee. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

the presence of sheets of chondroblasts imbedded in an
eosinophilic chondroid matrix and lace-like calcifications.
Occasional giant cells and cellular atypia may be present [20] .
Secondary aneurysmal bone cyst-type degeneration can be
observed; however, this finding is more commonly noted in
tumors of the hand and feet [3] . Prior studies have shown an
elevated rate of misdiagnosis associated with this condition;
the most frequent inaccurate diagnoses being giant cell
tumor, aneurysmal bone cyst, and chondromyxoid fibroma;
consequently, analysis by an experienced pathologist is
paramount [21] . Additionally, in questionable or inconclusive
cases staining with H3F3B or testing for the K36M mutation
can be of help to elucidate the final diagnosis [22] . 

The treatment of chondroblastoma may vary depending
on the location and extension of lesion, however, in most
cases involves an intralesional curettage along an adjuvant,
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such as phenol or hydrogen peroxide [2] . The void left inside
the bone can then be filled with autograft, allograft or bone
substitutes. Alternative treatment options include radiofre-
quency ablation for small lesions, and in the particular case
of chondroblastomas within the proximal femur epiphysis, a
trapdoor technique has been described [ 23 ,24 ]. Recurrences
are noted to occur at a frequency of 10%-35% and, even though
this tumor is considered to be a benign lesion, pulmonary
metastases have been reported [ 25 ,26 ]. No histological feature
was associated with an increased likelihood of recurrence
or metastatic development [21] . Clinically, tumor location in
the temporal bone or femoral head, as well as an incomplete
resection without adjuvants, has been linked to a higher risk
of recurrence [ 2 ,27 ]. 

The extraordinary location of the lesion in our patient as
well as the presence of fluid-fluid levels in the MRI ( Fig. 4 ),
likely due to a secondary aneurysmal bone cyst degeneration
of the chondroblastoma, led the treating team to propose ad-
ditional differential diagnoses other than chondroblastoma.
Furthermore, although chondroblastomas can present in a
young population, the mean age of presentation averages be-
tween 11 and 13 years of age; our patient being quite younger
obscured the initial diagnosis even further [ 28 ,29 ]. An initial
biopsy properly performed allowed confirmation of the cor-
rect diagnosis and the appropriate treatment to be indicated.
Experienced pathologists as well as a qualified multidisci-
plinary treatment team are paramount in such exceptional
scenarios. 

Conclusion 

Chondroblastomas are benign tumors usually located in the
epiphyses and apophyses of long bones of the immature
skeleton. Moreover, these tumors typically present somewhat
classical radiologic features. However, the presence of tumors
outside the traditional location or epidemiological spectrum,
along with the potential for histopathological misdiagnosis,
can pose a challenge for the treating team. 

Patient consent 

Per the local institutional review board consent was ex-
empt due to this being the case of research involving the
collection or study of existing data, documents, records,
pathological specimens, or diagnostic specimen with the
information being recorded by the investigator in such a
manner that subjects cannot be identified, directly or through
identifiers linked to the subjects. Nevertheless, the patient
and the legal guardian were informed and consented to
publication. 
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